Hepatitis C is not uncommon in patients with various hematological malignancies, as these patients frequently require blood transfusions during the course of their disease. The prevalence of hepatitis C virus (HCV) hepatitis in pediatric patients with acute leukemia shows wide variation among different studies ranging from 1 to 43%.\[[@ref1]\] Treatment of HCV in this group of patients has special safety concerns. The combined use of anti-HCV and anti-leukemic therapy may cause severe myelo-suppression with serious neutropenia.

We report the case of a young adult male patient who was found to have HCV hepatitis with genotype 1 during the course of therapy for acute leukemia. The patient received combined treatment with peginterferon α 2a and ribavirin while he was on maintenance anti-leukemic treatment.

CASE REPORT {#sec1-1}
===========

A 22-year-old male was diagnosed as having acute lymphobastic leukemia (ALL) in 2004. After induction and consolidation phases of chemotherapy and while in remission, he was started on maintenance chemotherapy with methotrexate, 6-mercaptopurine, vincristine, and dexamethosone. During therapy, he developed high bilirubin and alanine aminotransferase (ALT) levels. The patient had a history of blood transfusion about six months before his current presentation but denied any past history of liver disease. The patient was obese with a BMI of 36 and a known diabetic controlled on oral hypoglycemic agents. There were no stigmata of chronic liver disease and there was no hepatosplenomegaly. Total bilirubin was 29 *μ*mol/L and serum albumin was 28 g/dl. Urea, creatinine, and electrolytes were within normal limits. Serology for HBsAg, HIV, toxoplasmosis, cytomegolvirus, and brucella was negative. Anti-HCV was strongly reactive with an HCV RNA of 2,230,000 IU/ml (genotype 1). Liver histology revealed grade 3/4 inflammatory activity and stage 2/6 fibrosis, according to Ishak modified histological activity index.\[[@ref2]\] After improvement of septicaemia, maintenance chemotherapy was restarted. However, his ALT remained \>2 times the upper limit of normal. The risks and benefits of the anti-HCV treatment were discussed with the patient and treatment was initiated with subcutaneous peginterferon α-2a 180 *μ*g/week and oral ribavirin of 1200 mg/day along with vincristine and 6- mercaptopurine. Eight weeks into therapy, due to the development of neutropenia, the dose of peginterferon α-2a was reduced to 135 micrograms/week. After 12 weeks of therapy, the HCV RNA was 48,700 IU/ml, indicating insufficient virological response. The reduced chances of viral clearance were explained to the patient who preferred to continue therapy. At 24 weeks of therapy, his HCV RNA became undetectable, but due to neutropenia he required recombinant human granulocyte colony stimulating factor, \[Filgrastim\] 300 *μ*g subcutaneously, twice weekly. Filgrastim therapy was adjusted in order to maintain the neutrophil count above 1.0 × 10^3^/uLfor the entire period of anti-viral therapy \[[Figure 1](#F1){ref-type="fig"}\]. As the patient had late response, therapy was continued for 72 weeks during which he remained on maintenance chemotherapy. He remained HCV RNA negative at the end of therapy and at 26 weeks after discontinuation of therapy, indicating that he had achieved sustained viral response (SVR). He was also closely followed up by the medical oncologist and remained in remission from his leukemia. Six months after having obtained SVR, his maintenance chemotherapy was also discontinued. He has been followed up regularly and his leukaemia continues to be in remission.
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DISCUSSION {#sec1-2}
==========

Although the association between HCV infection and hematological malignancies has been the focus of several previous publications, the causal relation of such an association has not been conclusive. Dibendetto *et al*,\[[@ref3]\] in a retrospective study of 87 children with ALL, found that 32% were positive for HCV. All HCV-positive patients frequently had elevated ALT and total bilirubin levels. About 18% of those patients had signs of chronic liver disease. In another study from northern Italy, 43% of children with ALL were found to be HCV positive.\[[@ref4]\] Some studies suggest a positive association between HCV and the risk of hematological malignancies such as B-cell non-Hodgkin lymphoma.\[[@ref5]\]

Patients with leukemia may have a greater risk of exposure to HCV infection due to the frequent blood transfusions. In the present case, patient had history of blood transfusion 6 months before the diagnosis of the HCV although it is questionable whether a recent infection could have caused 2/6 fibrosis.\[[@ref6]\] Although the patient had a high BMI, there was no evidence on liver biopsy to suggest that non-alcoholic fatty liver disease may have contributed to accelerated development of fibrosis.

In patients with hematological malignancy, HCV may have little impact on the short-term survival of leukemia patients. However, the long-term survival of such patients may be impacted due to the development of cirrhosis, and hepatocellular carcinoma, given that the natural history of HCV may be more aggressive in patients with hematological malignancies, because of simultaneous administration of cytotoxic therapy.\[[@ref7]\] Recent advances in the treatment of cancer and in supportive care have resulted in longer life expectancy of patients with hematological malignancies. Treatment of the HCV infection may increase the survival. In our patient, initiation of HCV treatment was considered to be necessary because fibrosis had already been documented and further delay in the initiation of antiviral therapy may have led to progression of the fibrosis.

The current gold standard for treatment of HCV is the combined treatment with pegylated interferon and ribavirin for a period of 24--48 weeks, depending on the viral genotype.\[[@ref8]\] The present report describes the successful outcome of combined antiviral therapy for chronic HCV during therapy of acute lymphoblastic leukemia with achievement of SVR. The patient received simultaneous maintenance therapy of ALL and pegylated interferon and ribavirin for HCV. The main risk associated with this simultaneous therapy was the increased risk of myelosuppression. During the course of therapy the patient developed significant neutopenia; but this was readily reversed when the dose of pegylated interferon was reduced to 135 mcg per week and G-CSF was started. The mechanism of myelosuppression was probably a direct effect of interferon and cytotoxic therapy on bone marrow progenitor cells. Prior to the introduction of filgrastim, hematotoxicity was the main reason for withholding antiviral therapy from HCV patients. However, with its introduction, several patients are now able to complete their antiviral therapy.\[[@ref9]\] This approach may allow for the required drug delivery for viral hepatitis or leukemia. For this reason, our patient was able to receive full maintenance therapy for ALL during the treatment for HCV without any dose reduction. This was in contrast to previous case studies where dose reduction or suspension of therapy was required in up to 80% if patients who were anti-HCV positive.\[[@ref10]\]

As the patient achieved suboptimal virological response, the treatment was continued for 72 weeks. Berg *et al*.\[[@ref11]\] have shown that in patients with HCV genotype 1, who achieve partial early virological response, extending treatment duration to 72 weeks may significantly improve SVR.

Our patient developed a remission of his leukemia and this was maintained for two years after discontinuation of maintenance anti-leukemic therapy. This might have been a spontaneous remission after the treatment of leukemia or may be due to simultaneous treatment with interferon, as interferon has been shown to have some anti-leukemic effect in view of some data from clinical and in vitro studies showing efficacy of interferon against acute leukaemia.\[[@ref12]\]

There are limited data available about the treatment of chronic HCV in patients with various hematological malignancies. Komatsu *et al* first described the use of interferon-α alone in 13 pediatric patients with acute leukemia.\[[@ref13]\] The treatment was started after completion of treatment for acute leukemia and was continued for only 22 weeks. Thirty eight percent of children were able to have complete response at the end of treatment. It was not mentioned whether any patient had SVR. In another report, Waldron described the use of interferon a alone in a patient with chronic HCV hepatitis during therapy of acute lymphoblastic leukemia.\[[@ref14]\] The patient required modification of maintenance anti-leukemic treatment. Interferon therapy was continued for 27 months. Although, HCV PCR was undetectable at the end of therapy, but eventually patient did not achieve SVR. In another study by Lackner *et al*.\[[@ref15]\] 12 patients with chronic hepatitis C with hematological malignancies received combined therapy with interferon a and ribavirin for 12 months. Treatment was well tolerated and about 50% of patients were able to achieve SVR.

In conclusion, this is the first report that shows successful treatment of chronic HCV in a patient with ALL who was simultaneously receiving maintenance antileukemic therapy. This report also demonstrates that combined anti-viral therapy for HCV can be safely administered with anti-leukemic therapy in patients with ALL. The safety and efficacy of combined treatment with pegylated interferon and ribavirin was almost the same as in patients who are not receiving antileukemic therapy. This also highlights the importance of conducting large prospective studies in this group of patients to determine the safety and efficacy of the current gold standard therapy for HCV.
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